The transient nicotinic stimulation of tyrosine hydroxylase gene transcription in bovine adrenal chromaffin cells is independent of c-fos gene activation.
The nicotinic agonist dimethylphenylpiperazinium (DMPP) transiently stimulates tyrosine hydroxylase (TH) gene transcription in cultured bovine adrenal chromaffin cells (Craviso et al., J. Neurochem., 59 (1992) 2285-2296). The present studies examined the mechanism of this stimulation, exploring the hypothesis that c-fos- and/or cyclic AMP-related mechanisms are involved. As determined by nuclear run-on assay, exposure of chromaffin cells to DMPP (1 microM) induced c-fos and TH gene transcription fivefold and twofold, respectively. Nitrendipine (20 microM) blocked both responses, indicating a similar dependency of each on extracellular calcium. Both c-fos and TH gene transcription rates were also elevated by entry of calcium due to the presence of the calcium ionophore A23187 (5 microM). Comparison of the time dependence of the DMPP stimulation of c-fos and TH gene transcription revealed similar time courses. Both were rapid and transient, peaking within 10-30 min of nicotinic receptor occupancy and returning to control values by 1 h. This simultaneous activation of the TH and c-fos genes indicates that Fos induction cannot be responsible for the stimulation of TH gene transcription. This conclusion was further supported by a failure of anisomycin (100 microM) pretreatment of chromaffin cells, which blocked protein synthesis 99%, to have any effect on either the rapid stimulation of TH gene transcription or the length of time that the TH gene was activated by DMPP. Thus, neither Fos nor other high turnover-rate transcription factors appear to be responsible for the stimulation, or return to control level, of TH gene activity following nicotinic stimulation of chromaffin cells. In other experiments, treating chromaffin cells with a combination of maximally effective concentrations of DMPP and forskolin was found to produce no greater stimulation of TH gene transcription than either agent alone, suggesting that DMPP acts through the same mechanism as forskolin. Taken together, these results support the conclusion that the mechanism of TH gene activation in chromaffin cells by DMPP involves a cyclic AMP-dependent process and not the induction of transcription factors such as Fos.